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(54) SECONDARY BATTERY ELECTRODE 
(11) 4-141953 (A) (43) 15.5.1992 (19) JP 

(21) Appl. No. 2-260487 (22) 1.10.1990 

(71) MITSUBISHI PETROCHEM CO LTD 

(72) MITSUTAKA MIYABA YASHI(2) 
(51) Int. CP. H01M4/02.H01M 10/40 

PURPOSE: To increase electrode capacity, and to improve charging/discharging 
cycle characteristic by making alkali metal into contact electrically with a 
carbonaceous material that specifies the atomic ratio of hydrogen/carbon, the 
surface interval of (002) surface based on the analysis by X-ray wide-angle 
diffraction as well as the size of a crystallite in the direction of c-axis, and 
into a holder comprising a mixture with high polymer composition that has 
alkali metal ion conductivity, and whereby having the alkali metal held as 
an active material. 

CONSTITUTION: For a carbonaceous material used for a holder of an active 
material that forms an electrode body, the atomic ratio of hydrogen/carbon 
is less than 0.15. while the surface interval of (002) surface is no less than 3.37 A 
based on the pressure by X-ray wide-angle diffraction, and the size of the 
crystallite in a c-axis direction is no more than 220 A. Since the balance between 
electrode capacity and charging/discharging cycle characteristic is good, and 
since an alkali metal, preferably lithium, which is preliminarily needed before 
a battery is assembled, can be effectively held, this method is advantageous 
from an industrial point of view. 



(54) NONAQUEOUS ELECTROLYTIC SECONDARY BATTERY AND 

MANUFACTURE OF POSITIVE ELECTRODE ACTIVE MATERIAL 
(11) 4-141954 (A) (43) 15.5.1992 (19) JP 

(21) Appl. No. 2-265660 (22) 2.10.1990 

(71) MATSUSHITA ELECTRIC IND CO LTD 

(72) YOSHINORI T0Y0GUCHI(3) 

(51) Int. CP. H01M4/58,H01M4/02,H01M10/40 



PURPOSE: To lengthen the span of charging/discharging cycle, and to obtain 
a nonaqueous electrolytic secondary battery of little self discharge by forming 
a negative electrode out of lithium or of lithium compound, by defining a 
nonaqueous electrolyte including lithium salt as electrolyte, and by using a 
specific positive electrode active material for a positive electrode. 

CONSTITUTION: A negative electrode is formed out of lithium or lithium com- 
pound, while as a positive electrode of nonaqueous electrolytic secondary battery 
for which nonaqueous electrolyte including lithium salt is used, a positive elec- 
trode active material that is defined by an expression LixMyMnG- y)04 (where 
M is any species among Co, Cr, Ni, Ta or Zn; 0.85^X^1,15; 0.02^ Y ^0.3) 
is used. By continuing charging until lithium is extracted from the positive 
electrode active material, and until the condition X^O.7 is reached, the discharge 
voltage of the nonaqueous electrolytic secondary battery and the like is in- 
creased. High energy density is achieved, while the charging/discharging cycle 
life characteristic and the self discharge characteristic are improved. 



(54) LEAD STORAGE BATTERY 

(11) 4-141955 (A) (43) 15.5.1992 (19) JP 

(21) Appl. No. 2-261966 (22) 29.9.1990 

(71) SHIN KOBE ELECTRIC MACH CO LTD (72) MASAYUKI TERADA(2) 
(51) Int. CP. H01M4/68 



PURPOSE: To improve left over-discharged characteristics by laminating Sn 
and Pb alternately on a surface of a collector body being mainly made of Pb 
and heat-treating its surface layer and forming the collector. 

CONSTITUTION: Sn and Pb are alternately laminated on a surface of a collector 
body 1 of mainly Pb and its surface layer 2 is heat-treated and the collector 
is formed. That is, after the surface layer 2 is formed by alternate plating 
of Sn and Pb on the surface of the collector body I made of Pb-Ca-Sn alloy, 
in which Pb is a main component, a plate being made using the collector, on 
which a Pb-Sn alloy 3 layer is formed by heat treatment, a lead storage battery 
is assembled and electrolyte being added by Mg^* is poured. In this case charg- 
ing current increases when both laminating plating and Mg*^ addition are used. 
Sn and Pb being laminated alternately on the surface of the collector being 
mainly made of Pb and the surface layer being heat-treated, destruction of 
the surface layer is prevented, and such collector surface as being uniform 
in Sn concentration can be obtained by forming the surface into Pb-Sn alloy. 
Thereby it is possible to obtain a lead storage battery which has improved 
in reliability of left over-discharged characteristics. 
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